156   XV. PHASE EQUILIBRIUM WITH MORE THAN ONE SUBSTANCE.
153. Phase Equilibrium. While the preceding discussion refers only to a single phase of a chemical system we now proceed to find the condition for the equilibrium of a complex of different coexisting phases cp1, cpn,. . . cp^ each of which consists of all or of a certain number of the & substances J., £,. . . K. As illustrated by the complexes formed of different phases of the same substance discussed in the previous chapter, a complex consists of several portions of matter which remain in equilibrium without tending to mix or combine into a single homogeneous mixture or compound which would be described as a single phase. These different parts are called the phases of the complex. The difference between the phases considered in this chapter and those in the last chapter is that hefe we may have a difference in the percentage composition of two phases. As an example we may take the case where calcium carbonate, calcium oxide and carbonic anhydride (or carbon dioxide) (CaC03, CaO, (702) are in equilibrium, here we have three phases formed out of the two constituents, CaO and C02. In the case of ice, water and steam, as considered in the last chapter all three phases had the identical chemical composition
.OH.0).
In Gibbs' treatment it is assumed that the effects of gravity,  of
capillary tensions  and  of electrical  and similar forces  are neglected.
If gravity be not neglected the energy per unit mass of a homogeneous mixture will not be the same throughout as has been assumed.
If capillary and electric actions between different phases be not neglected these phases will have mutual potential energy and the whole energy of the complex will no longer be equal to the sum of the whole energies of the parts in the separate phases, as we shall assume.
In the last chapter we found that in the case of a single substance, the conditions for equilibrium of two phases require that the pressure, temperature, and thermodynamic potential of unit mass \p shall be equal in both phases. For several substances we should expect that the third condition would be generalised by the substitution of the partial potentials /i of the different substances for the potential f^, in other words, that in addition to the temperature and pressure being the same in all the phases, the partial potential of any substance would be the same in all the phases in which that substance occurred in order that these phases should be in equilibrium.
Consider variations in which the total volume of the complex remains constant and no heat enters or leaves it as a whole. From Chapter VIII § 94 the equilibrium condition of minimum available energy requires that for small variations of the first order in which, the whole entropy of the complex remains constant the variation of